Macroinvertebrate Communities:
Macroinvertebrates were collected from riffle geomorphic habitat units from evenly spaced transects along and across the reach with a 500-micron D-frame net (8 discrete samples). This method follows the EMAP Targeted Riffle protocol outlined in Lazorchak (1998) and modified for the BLM National Monitoring Lab (http://www1.usu.edu/buglab/forms/Bug%20Protocol.pdf) All 8 samples (8 x 0.075m 2 ) taken within the transects were composited into a 5 gallon bucket, and the organisms were washed onto a 500-micron sieve, transferred to a 1 liter Nalgene bottle, labeled and preserved in 95% ethanol and brought to the MTNHP lab in Helena for processing. Small, low volume (trickle) spring macroinvertebrate samples (Sage Creek Campground Spring, Commissary Creek Spring) were collected opportunistically with dipnets and aquarium nets covering all habitats within the reach. Moss samples (1ft 2 ) taken above the fish barrier were measured with a ruler and scraped off the cobbles by hand so as not to disturb the underlying cobbles. Samples were processed (sorting, identification, and data analysis) by the author (D. Stagliano) at the Helena NHP lab following BLM National Aquatic Monitoring Methods (sensu stricto EMAP protocols Lazorchak et. al.1998) . Macroinvertebrates (500 individuals per sample when available) were identified to the lowest taxonomic level, imported into EDAS (Jessup 2006) , and biological integrity metrics were calculated from the data using the newest multimetric macroinvertebrate (MMI) protocols (Jessup et al. 2005 , Feldman 2006 . Metric results were then scored using the Montana DEQ bioassessment criteria and each sample categorized as nonimpaired or impaired according to threshold values (Table 1) . The impairment threshold set by MT DEQ is 48 for the Low Mountain/Valley Index and 63 for the Mountain Index thus any scores above this threshold are considered unimpaired. Table 1 . Impairment determinations from the MMI and O/E (RIVPACS) models (taken from Jessup 2005 , Feldman 2006 ).
The macroinvertebrate MMI score is based upon a series of metrics that measure attributes of benthic macroinvertebrate communities correlating with changes to a stream system (in the form of anthropogenic caused changes). There are no existing DEQ impairment criteria for Spring Macroinvertebrate Communities; therefore, we consider the comparison of observed taxa vs. expected "reference condition taxa" from similar springs in the ecoregion (see Stagliano 2008) .
Study Sites
All sites chosen for this USFS Crooked/Sage Creek stream evaluation & watershed assessment lie within the USFS Custer National Forest (Pryor Mountains) or the BLM Billings Field Office Management Area in Carbon Co., MT (Figure 2 ). Habitat assessments, water quality measurements and macroinvertebrate samples were performed in 2008 at 13 lotic sites, 7 of these were pre-determined (per conversation with D. Watschke), and an additional 6 spring-influenced sites within the USFS lands were discovered while accessing other areas of the assessment region (Table 2) , 3 sites included in this assessment were sampled in 2007. Three of the apriori chosen stream sites (Cave, Lost Water, and lower Commissary Creek) as well as 9 other randomly visited sites were dry (Table 2 ). Biological community integrity was calculated at all sites using the macroinvertebrate multi-metrics (MT DEQ MMI's). Site summary descriptions based on the overall community integrity and site observations are included. concolor were only reported from the Sage Creek sites; these are typically associated with large woody debris (LWD). Using the Montana DEQ multimetric index (MMI), 8 (10 samples) of the 16 sites were ranked non-impaired (good to excellent biological integrity), 4 were slightly impaired and 4 were moderately-severely impaired (Figure 2 , Table 3 ). All sample sites within the Crooked Creek canyon showed good to excellent benthic integrity. The progression of decreasing biointegrity (as measured by the DEQ MMI) as one proceeds up and out of the Crooked Creek Canyon is significant, and seems causally linked to increasing riparian degradation as cattle have access to the tributaries and mainstem of Crooked Creek (Figure 3 ).
Within Crooked Creek sample comparisons: there was no significant difference in macroinvertebrate community quality ranked by MT DEQ MMI above and below the barrier (Figure 2 ), but there was a slight difference in the furthest upstream Crooked Creek canyon site (MMI=85), which had more coldwater community taxa (Table 3 ). 
MT MMI

Upstream
Despite no difference in the MMI scores above and below barrier, the species richness above the barrier is noticeably higher (42.5 vs. 29.5), but not significant (TTEST = 0.12, unequal variances) (Table 3 ) and the coldwater taxa above far outnumber those below the barrier (15 vs. 8 spp.) The Hilsenhoff Biotic Index Scores (HBI: lower scores are better) indicate that the macroinvertebrate community downstream of the barrier is significantly more tolerant to organic enrichments ( Figure 5 ). 
MT HBI
The moss grab samples resulted in a slightly different macroinvertebrate community than the whole composite. Moss grabs (1ft 2 ) did not contain large stoneflies which prefer large cobble substrate, but had abundant mayfly, chironomid and caddisfly taxa with total numbers averaging 250 individuals per ft 2 of moss or about 2,675 individuals per m 2 . Submerged moss growing on cobbles represented a significant portion of the benthic channel in the reaches above and below the barrier, averaging 2.0 m per 4.8m wetted width or about 42% of benthic coverage (see red box in site photos). Community results from the habitat and macroinvertebrate surveys combined to rank the following sites from highest biological integrity to lowest. 
Overall Aquatic Ecological System
Other Invertebrates
Most of the dry stream washes from Piney Creek and Crooked Creek drainages, including Lost Water, Cave Creek and Commissary Creek contained abundant terrestrial snail populations, the most common species appear to be the Subalpine Mountainsnail, Oreohelix subrudis (see photo). But there is also a smaller form as well (from sites #181, 182: dry washes upstream in Piney Creek) that is perhaps Oreohelix strigosa berryi, which is a MT Species of Concern (S1S2) (P. Hendricks, MTNHP, pers. comm.).
Site Descriptions
Management/Threats to these ecological systems include: Grazing and livestock use around the riparian areas occurs and can have strong local effects resulting in sedimentation and stream widening at cattle crossings. Introductions of game or forage fish in downstream reaches or anywhere in the watershed can make their way upstream to these foothills rivers and become permanent residents.
Crooked Creek (Mainstem Site #1 below Fish Barrier)
Location: Accessed from 4-wheel drive trail from Demijohn Flat dropped into barrier site and walked downstream ~200m to the first riffle/pool set designated the top of the lower reach then went 150 m down to start sampling in the upstream direction. 
Overall Ecological Site Condition: Good to Excellent
Reach Summary: The 150m reach consisted of 3 riffle/run/pool complexes with riffle/run geomorphology dominating the reach (125m) averaging 0.20m in depth. The mid and lower complex contains 8-10m pools averaging 0.4m in depth, and contained the most fish holding habitat. This stream reach lacked a large diversity of fish holding macrohabitats, cobbles dominated the substrate (70% of transects) and lacked undercut banks and few large woody debris. The substrate of the pool was gravel/pebble dominated with some silt and cobbles. Vegetation coverage along the riparian stream channel was dominated by trees & shrubs and largely intact. Livestock use index (LUI) was none with 0 cow pies counted on a 75m walk of both left and right banks.
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